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Abstract of JP2004006105 

PROBLEM TO BE SOLVED: To provide a push- 
button switch member capable of coping with a 
light, thin, small, high dense and diversified portable 
terminal, whereby sufficient insulation between the 
conductor of a transparent electrode and the 
conductor of a back plate can be secured, and a 
display part uniformly emitting light can be efficiently 
obtained, and to provide its manufacturingmethod. 
SOLUTION: This push-button switch member has a 
plurality of keytop parts 3 to press a movable 
contact 7 disposed face to face with a fixed contact 
6 on a circuit board 5 in the direction to bring it into 
contact with the fixed contact 6, and a cover base 
material to mount the keytop part 3 onto the circuit 
board 5 by disposing It at a prescribed position, and 
It has a display part 2 to display Identification 
functions or switch functions, and a surface emitter 
4 integrally built in the display part 2. The surface 
emitter 4 has a light emitting layer 13 between a 
transparent electrode 10 and a back plate 14, and 
an insulating printed layer 26 is interposed at the 
position where a conductor T connecting to the 
transparent electrode 10 and a conductor H 
connecting to the back plate 14 are superinposed. 
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* NOTICES 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

Two or more keytop sections for pressing the traveling contact which counters the stationary contact on the circuit board and is 
arranged in the direction contacted to said stationary contact, It has a covering base material for allotting this keytop section to a 
position and attaching on said circuit board. In said keytop section It is the member for a push button switch which has the field 
illuminant of one in the display which displays a discernment function or a switch function, and this display. Said field emitter is a 
member for a push button switch characterized by being placed between the parts with which the conductor which has an emitter layer 
between a transparent electrode and a back plate, and stands in a row in a transparent electrode, and the conductor which stands in a 
row in a back plate lap by the insulating layer. 
[Claim 2] 

Said two or more keytop sections are members for a push button switch according to claim 1 characterized by being formed in the flat 
part of said base material film which connects the keytop sections which the stress cutoff section which prevents telling the stress of 
said base material film produced when it is prepared in the base material film which has one insulation at one and any one keytop 
section is operated to other keytop sections adjoins. 
[Claim 3] 

The thickness of said insulating layer is a member for a push button switch according to claim 1 or 2 characterized by being at least 10 
micrometers or more. 
[Claim 4] 

The member for a push button switch according to claim 3 characterized by the insulating empty capsid containing at said insulating 

layer. 

[Claim 5] 

The member for a push button switch according to claim 3 characterized by having made said base material film penetrate, having 
wired the side on the other hand from the one side side in one conductor in the part with which the conductor which stands in a row in 
said transparent electrode, and the conductor which stands in a row in a back plate lap. and making this base material film into said 
insulating layer. 
[Claim 6] 

the manufacture approach of the member for a push button switch characterize by carry out size enlargement of the electrode 
terminal which be the manufacture approach of claim 1 thru/or the member for a push button switch any one publication of five , form 
the conductor which be connect with said transparent electrode and an emitter layer on said plane base material film . and be connect 
with said transparent electrode in a back plate list , and the conductor which stand in a row in a back plate . and can be connect with 
the keytop section and an external electrode after that . 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention is used for input devices, such as personal digital assistants, such as a cellular phone and PDA. telephone, a car stereo, 
a board computer for mount, an audio, a measuring instrument, a personal computer, and remote control for home theaters, and relates 
to the member for a push button switch and its manufacture approach of the illumination type which can begin to illuminate a display in 
more detail in a dark place about the member for a push button switch which has the display which displays each switch function on 
the keytop section of this input device. 
[0002] 

[Description of the Prior Art] 

Conventionally, the so-called illumination function in which the member for a push button switch used for this kind of input device 

illuminates the display which showed the function of a push button switch in the activity at the time of night is needed. 

[0003] 

For example, it is incorporated in the case of the input device made into the object, and enables it to realize the switch function of the 
push button switch 30 with the push button switch 30 used for input devices, such as a portable telephone, after the covering base 
material 32 and the circuit board 33 which formed in one two or more keytop sections 31 which constitute an actuation key have faced 
each other as shown in drawing 8 or drawing 9 . and in the top panel section of the becoming [ each actuation key ] keytop section 31. 
or the rear-face section, so that the function of the push button switch 30 may be known even in a dark place The display 34 which 
gave patterns, such as the alphabetic character and sign according to each switch function, or a pattern, is formed. The content of a 
display of a display 34 emerges and it can check by looking now because the reflected light which the direct solar radiation emitted 
from the light source of LED35 or electric bulb 36 grade established on the circuit board 33 and this direct solar radiation reflect and 
produce in a surrounding member penetrates in the top panel section from the rear-face section of the keytop section 31. Thereby, a 
cellular phone etc. can be used convenient also in the time of night. 
[0004] 

Moreover, when more uniform brightness was required, as shown in drawing 10 or drawing 1 1 , the light guide section material 37 on 
sheet metal was inserted between LED35 and the keytop section 31. and to enlarge luminescence surface area by using the EL 
(electroluminescence) sheet 38 which carries out field luminescence as the light source was tried. 
[0005] 

However, the light guide section material 37 which draws the direct solar radiation from the light source and the light source of LED35. 
an electric bulb 36, and EL sheet 38 grade Since it is arranged in the place distant from the keytop section 31 so that contact 
actuation with the contact surface 39 on the circuit board 33 and the keytop section 31 may not be checked. It becomes the physical 
relationship which the light sources 35. 36. and 38. the light guide section material 37, and a display 34 left. If it is when carry out. it 
compensates the light guide section material 37 or the EL sheet 38 is used, an increase and, the number of LED35 or electric bulbs 36 
The case where sufficient quantity of light which checks the content of a display of a display 34 in a dark place could not be supplied 
although the difficulty of the design by components mark increasing becomes high arose, and it was lacking in the effectiveness. 
[0006] 

If it was in the portable telephone which carries out cell actuation especially, the low power is called for, to secure sufficient quantity 
of light by a small number of light sources was desired, but by the conventional approach mentioned above, even if a part of light 
emitted from the light source could contribute on the check-by-looking disposition of a display 34 but it used big power consumption, 
conflict that it could not improve had produced visibility. 
[0007] 

Furthermore, weight increase was to be caused while constraint arose to be unable to make thickness of the push button switch 30 
thin, as a result make thin thickness of an input unit or the body of a device, in order to form the light sources 35. 36, and 38 and the 
light guide section material 37 between the keytop section 31 and the contact surface 39 prepared in the fixed substrate 33 
corresponding to this. 
[0008] 

[Problem(s) to be Solved by the Invention] 

Then, in order to cancel the above nonconformities, that to which the device which prevents diffusion of light and loss of the quantity 
of light by the obstruction by preparing the field emitter which carries out spontaneous light to the top panel section of the keytop 
section like invention indicated by JP.1 1-232954,A or JP,2000-285760,A. and attaching the light source near the display is performed is 
known. These fabricate a keytop configuration, after forming the display layer and transparent electrode with which patterns, such as 
an alphabetic character, a sign, or a pattern, were given to the insulating bright film, an emitter, a dielectric, and a back plate. 
[0009] 

More specifically, a transparent electrode forms tin oxide INJIU. the thing which formed the ceramic layer for tin oxide or antimony 
oxide tin by ion sputtering etc. or the transparent conductive ink which carried out distributed mixing of the ceramic powder at 
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transparence insulation resin, and a still more transparent conductive polymer by screen-stencil etc. on a transparence insulation film. 
In order to obtain efficient luminescence using a silver paste, or carbon paste or a conductive polymer paste, the conductor which 
stands in a row in each electrode is prepared in a back plate, and it is compensated with conductivity so that sag from a feed terminal 
to a light-emitting part may not be caused. 
[0010] 

However, if it was in the member for a push button switch which has a field illuminant near this conventional display, there was a 
problem that the insulation of environmental stability, the conductor which stands in a row under highly humid especially at a 
transparent electrode or it and the conductor which stands in a row in a back plate or it fell. 
[0011] 

Therefore, the artificer of this invention proposed it being arranged on the flat surface where both differ, and making it not lap from this 

invention before except the light- emitting part 

[0012] 

However, it was physically difficult to wire from smalhand-light-izing of the personal digital assistant of these days, densification, and 
diversification, so that the conductor of a transparent electrode and the conductor of a back plate may not lap, therefore it was 
difficult to maintain the insulation of a transparent electrode and a back plate, and the problem that it was difficult to acquire good 
luminescence quality was connoted. 
[0013] 

Then, it thinks in order to solve the problem of the member for a push button switch of having a field illuminant near the above 
conventional displays, and sufficient insulation of the conductor of a transparent electrode and the conductor of a back plate is 
secured, the display which carries out uniform luminescence is obtained efficiently, and this invention makes it the technical problem to 
offer the member for a push button switch which can respond also to small-and-light-izing of a personal digital assistant densification, 
and diversification, and its manufacture approach. 
[0014] 

[Means for Solving the Problem] 

In order to solve the above-mentioned technical problem, invention according to claim 1 Two or more keytop sections for pressing the 
traveling contact which counters the stationary contact on the circuit board and is arranged in the direction contacted to said 
stationary contact It has a covering base material for allotting this keytop section to a position and attaching on said circuit board. In 
said keytop section It is the member for a push button switch which has the field illuminant of one in the display which displays a 
discernment function or a switch function, and this display. Said field emitter has an emitter layer between a transparent electrode and 
a back plate, and it is characterized by being placed between the parts with which the conductor which stands in a row in a transparent 
electrode, and the conductor which stands in a row in a back plate lap by the insulating layer. 
[0015] 

the member which had the thickness which has insulation with the insulating layer here — meaning — either of the independent or 

multiple ingredients — so-called — you may be . 

[0016] 

invention according to claim 2 — the configuration of claim 1 — in addition, it is characterized by to be formed in the flat part of said 
base material film which connects the keytop sections which the stress cutoff section which prevents said two or more keytop 
sections telling the stress of said base material film produced when it is prepared in the base material film which has one insulation at 
one and any one keytop section is operated to other keytop sections ac(joins. 
[001 7] 

In addition to claim 1 or the configuration of 2. invention according to claim 3 is characterized by the thickness of said insulating layer 

being at least 10 micrometers or more. 

[0018] 

In addition to the configuration of claim 3. invention according to claim 4 is characterized by the insulating empty capsid containing at 

said insulating layer. 

[0019] 

invention according to claim 5 — the configuration of claim 3 — in addition, in the part with which the conductor which stands in a row 
in said transparent electrode, and the conductor which stands in a row in a back plate lap, in one conductor, said base material film is 
made to penetrate, on the other hand, a side is wired from an one side side, and it is characterized by making this base material film 
into said insulating layer. 
[0020] 

invention according to claim 6 be characterize by carry out size enlargement of the electrode terminal which form the conductor which 
stand in a row in claim 1 thru/or the conductor which be the manufacture approach of the member for a push button switch one 
publication 5 either . be connect with said transparent electrode and an emitter layer on said plane base material film , and be connect 
with said transparent electrode in a back plate list and a back plate , and can be connect with the keytop section and an external 
electrode after that . 
[0021] 

[Embodiment of the Invention] 

Hereafter, d rawin g 1 thru/or drawing 7 explain the gestalt of implementation of this invention. 
[0022] 

[The gestalt 1 of implementation of invention] 

Drawing 1 is the important section sectional view having shown the member for a push button switch concerning the gestalt 1 of 

implementation of this invention. 

[0023] 

The member 1 for a push button switch concerning the gestalt 1 of operation shown in drawing 1 consists of the encaustic sections, 
such as an alphabetic character, a sign, or a pattern, and a background of those, forms the display 2 to which the either emits light at 
least in the top panel section side of the keytop section 3, and the field emitter 4 which carries out spontaneous light to a display 2 is 
used for it 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_eije 



2006/06/15 



JP,2004-006105.A [DETAILED DESCRIPTION] 3/9 ^— v 

[0024 

The traveling contact 7 which is made to counter the stationary contact 6 on the circuit board 5, and is arranged is formed in the 
member 1 for a push button switch. A traveling contact 7 is specifically formed at the head of the press projected part 8 prepared in 
the center of the rear-face section of the keytop section 3. and the traveling contact 7 enables it to contact to a stationary contact 6 
by pressing the keytop section 3 to a circuit board 5 side. 
[0025] 

It is the periphery section of the keytop section 3. Moreover, between the member 1 for a push button switch, and the circuit board 5 
When the covering base material (not shown) of spring materials, such as silicone rubber which formed in one two or more keytop 
sections 3 allotted to the position, is formed and the keytop section 3 is pressed, some covering base materials carry out elastic 
deformation to a circuit board 5 side. When a hand is lifted from the keytop section 3. the keytop section 3 enables it to return to the 
original location according to the elastic stability of a covering base material. 
[0026] 

Two or more keytop sections 3 are arranged at the member 1 for a push button switch, it has the complicated configuration of a three 
dimension from viewpoints, such as human engineering, in many cases, the top panel section of the keytop section 3 serves as the 
configuration where it upheaved from parts other than keytop section 3, and it projects from opening (not shown) prepared in the case 
of an input unit. As for a display 2. that with which patterns, such as a figure, an alphabetic character, or a pattern, are adopted, and 
indicate the discernment function of the keytop section 3 or the switch symbol description of the keytop section 3 to be is used. 
Although these displays 2 are identified according to the color difference offer example, an alphabetic character color (encaustic 
section) and background colors other than an alphabetic character (ground section), a hue with sufficient visibility will be chosen if 
needed. 
[0027] 

The ingredient with which it fills up as a core material 15 which forms the plunger section etc. is chosen from hard or elastic resin and 
an elastomer, thermoplasticity, thermosetting, a pellet type, or liquefied ** — although the description is not limited, liquefied 
thermosetting resin is easy to pour in and excellent in respect of the moldability. Injection molding, transfer molding, potting, etc. can 
perform in formation of the plunger section etc., and it is also possible to it to paste up and prepare what was fabricated beforehand. 
[0028] 

The transparence insulation film 9 which is a base material film is covered by the periphery front frice of the member 1 for a push 
button switch except the rear-face section of the keytop section 3. and the transparent electrode 10 used as one electrode of the 
field emitter 4 is formed in it in the rear face of this transparence insulation film 9 in the range which reaches the top panel section of 
the keytop section 3 from the side face of the keytop section 3. The opaque coloring layer 1 1 which has protection-from-light nature 
and insulation is formed in the rear face of the transparence insulation film 9 in which the rear face of a transparent electrode 10 and 
the transparent electrode 10 are not formed. 
[0029] 

And the cutting die section 12 doubled with gestalten, such as an alphabetic character of a display 2. a sign, or a pattern, is formed in 
the opaque coloring layer 11. The emitter layer 13 of magnitude slightly smaller than the magnitude of the top panel section of the 
keytop section 3 including the cutting die section 12 is formed in the rear face of the opaque coloring layer 11. Therefore, the cutting 
die section 12 will be fill uped with the emitter layer 13, the pattern [ that it consists of an alphabetic character, a sign, or a pattern ] 
section will be formed, and the design of a display 2 will be completed by the background (ground section) which consists of an opaque 
coloring layer 1 1 around this encaustic section and the cutting die section 12. And the back plate 14 which forms another electrode is 
formed in the rear face of the emitter layer 1 3. 
[0030] 

Drawing 2 is the important section expanded sectional view which expanded the top panel section of drawing 1 . 
[0031] 

The transparence coloring layer 16 is contacted and formed in the opaque coloring layer 11. and a part of transparence coloring layer 
16 is burying the cutting die section 12 of the opaque coloring layer 11. The anchor coat layer 1 7 is formed in the rear face of the 
transparence coloring layer 16. and he is trying to raise the adhesion of the transparence coloring layer 16 and a transparent electrode 
10. The anchor coat layer 17 can be omitted when there is a function which raises adhesion with a transparent electrode 10 to the 
transparence coloring layer 16. 
[0032] 

the conductor which stands in a row in a back plate 14 in order that it may be made not to make a transparent electrode 10 large 
beyond the need and it may maintain the insulation with a back plate 14 — as for H, forming is important so that it may not lap. 
Between a transparent electrode. 10, and a back plate 14. the emitter 18 and dielectric layer 19 which consist of luminescent material 
are pinched. It is necessary to form an emitter 18 and a dielectric layer 19 so that a transparent electrode 10 may be covered from the 
need of maintaining the insulation of a transparent electrode 10 and a back plate 14. in the part with which a transparent electrode 10 
and a back plate 14 lap. 
[0033] 

Although there is a display 2 in the top panel section of the keytop section 3. and this display 2 is not distorted with shaping or is not 
extended, the part of the side face of the keytop section 3 is most extended by shaping, therefore, the conductor which stands in a 
row in the conductor T which stands in a row into the part of the side face of the keytop section 3 at the circumference edge of each 
class, and a transparent electrode 10 and it and a back plate 14. and it — if there is a part with which H laps, since exfoliation and an 
open circuit may arise, it must avoid. Moreover, in order to avoid the unexpected open circuit by dispersion in shaping etc., or lifting of 
resistance, it is very desirable at the stability of luminescence for a transpai^ent electrode 10 and a back plate 14 to boil two or more 
electric conduction circuits as a redundancy circuit, respectively, and to connect in the direction of a normal mostly. 
[0034] 

The polyvinyl alcohol whose thickness of the transparence insulation film 9 is about 25-500 micrometers. Polyethylene, polybutylene, 
polyethylene terephthalate, polyethylenenaphthalate. Polybutylene naphthalate, the poly acrylic, a polycarbonate, polystyrene, Poly 
FURORO ethylene propylene, poly chloro TORIFURORO ethylene, the poly vinylidene. Polyimide. polyamidoimide, polyether sulphone. 
polysulfone, Double which carried out the lamination of several sorts besides denaturation objects, such as polyphenylene sulfide. 
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a polyamide. polyarylate or a styrene system, a polyester system, a polyamide system thermoplastic elastomer, and those 

copolymerization objects, an alloy, of films can be used. 

[0035] 

Moreover. 100-200 degrees C of softening temperatures when formation of a keytop configuration is easy of 50-150-degree C resin 
are preferably good, and the small thing of gas transparency of the transparence insulation film 9 is desirable. After shaping, forming 
inorganic oxides, such as oxidization silicon and an aluminum oxide, outside as a gas barrier layer by approaches, such as vacuum 
deposition and a sol gel process, or forming overcoat layers, such as transparence resin, protect the design of the emitter layer 13 or a 
display 2, and they are desirable for reinforcement. 
[0036] 

The transparence coloring layer 16 and the opaque coloring layer 11 have that good which uses elastic resin and an elastic elastomer 
as a binder, is what mixed the color and the pigment, sticks to the transparence insulation ftim 9. and is similarly ductile, and it is 
desirable to use the same resin. Although the thickness is set to 1-20 micrometers, it is 3 micrometers or more which is easy to 
prepare by printing etc.. and since it is easy to fabricate the one where overall thickness is thinner. 10 micrometers or less are 
desirable. 
[0037] 

Into the ingredient used for a transparent electrode 10, polyacethylene, poly para-phenylene, Polypyrrole, the poly thiophene, the poly 
aniline, polyphenylene vinylene. Poly seleno FEN, the poly azulene, the poly pyrene, the poly carbazole. The polyethylene dioxythiophene 
which introduced substituents. such as the poly pyridazine, poly naphthylene. the poly fluorenes. those alkylation. and alkoxyl-izing. 
Poly thienylene vinylene. Pori (3 methylthiophene). Pori (3. 4-dimethylthiophene), Pori (3-thiophene-beta-ethane sulfo nail), the poly 
methyl pyrrole, Conjugated-system conductive polymers, such as Pori (it is a KISHIRU pyrrole to 3), Pori (3-methyl-4-pyrrole 
carboxylic-acid methyl), poly cyano phenylenevinylene. a poly dimethoxy phenylenevinylene derivative, or a polyisoprene conversion 
object, are mentioned. 
[0038] 

Among these, although it has the influence of a dopant it is extremely stable to oxygen or humidity, and it is transparent and 

polypyrrole and the poly thiophene with high conductivity, and the poly aniline derivative are desirable. 

[0039] 

Since resistance sufficient in a conductive polymer simple substance cannot be obtained, it is necessary to dope. As an acceptor, 
halogens, such as iodine and a bromine. PF5. AsF5. the Lewis acid of BF3 grade. HF. HCI, proton acid and Para toluenesulfonic acid of 
H2S04 grade. Organic acids, such as PARAMETOKISHI ethyl toluenesulfonic acid. FeCI3, the transition-metals compound of TiCI4 
grade. Alkaline earth metal, such as alkali metal as an organic substance or donors, such as tetracyano dimetan. tetracyano tetraaza 
naphthalene, and chloranil. such as Li, Na, and K. and calcium, Sr, Ba, etc. is mentioned. 
[0040] 

In order to raise the stability by temperature and humidity, an electrolyte anion and a cation are avoided, caution is required for a 
dedope and coordinate bond, copolymerization, etc. with a conductive polymer are [ it is / direction / good and ] an efFective approach 
to immobilization. Especially the thing for which the monomer of AB2 mold is used as a start raw material, and is introduced into 
oligomer, such as DIN DORIMA which was made to carry out sequential association and was compounded from the core molecule, 
polystyrene, polymethylmethacrylate, and polyurethane, a polymer, or a fullerene molecule, and a dopant is supported as a functional 
group is simple, and it is especially desirable from the adhesion to a transparence insulation Plastic solid or a film increasing. Moreover, 
since the dopant which became many organic functions focusing on such support also becomes carrying out the bridge of between the 
molecules of a conductive polymer, stabilizing in electric conduction, and lowering resistance, it is dramatically useful. It is better to 
make it store into a Plastic solid, since the effect of a dedope becomes very small where a conductive polymer is closed. 
[0041] 

Furthermore, in order to reduce conductivity, a conductive polymer is extended, it is useful to contract the intermolecular distance of a 

conductive polymer, and it can use the drawing at the time of size enlargement 

[0042] 

what formed the ceramic layer for a tin oxide indium, tin oxide, or antimony oxide tin by ion sputtering etc. as other ingredients of a 
transparent electrode 10 — or 

Although the transparent conductive ink which carried out distributed mixing of the ceramic powder at transparence insulation resin is 
mentioned, when drawing shaping is carried out at a keytop configuration, the treatment of compensating the fault is required by mixing 
detailed conductive fiber so that resistance may not go up. Since a conductive polymer maintains conductivity until it fractures, it is 
convenient to this invention accompanied by drawing shaping. 
[0043] 

If the structure of the emitter layer 13 makes the field of a display 2 emit light to homogeneity and considers compound-ization with 
the Plastic solid of resin that what is necessary is just to use the mechanism of electric-light conversion, inorganic [ of an organic 
system / EL ]. organic electroluminescence, or LEG (LightEmittingElectrochemicalCell, electrochemical luminescence) is mentioned, 
also in this, thickness control is easy, there is stability over an environment, and inorganic [ simple / EL ] is suitable. 
[0044] 

One side [ at least ] which counters forms the about 5-50-micrometer emitter 18 among 2 electrodes (a transparent electrode 10 and 
base electrode 14) of transparence, and inorganic [ EL ] impresses an alternating current (20-100V, and 50-400Hz). and makes it emit 
light. It is necessary to carry out pressure up in the case of direct-current cells, such as a pocket device, and to change into an 
alternating current with an inverter etc. 
[0045] 

An illuminant 18 can make high dielectric organic substance binders, such as cyanoethyl cellulose, cyano ethyl saccharose, a cyano 
ethyl pullulan. and cyano ethyl vinyl alcohol, able to distribute inorganic fluorescent substance powder, such as zinc sulfide, can be 
solution-ized by the acetonitrile. dimethylformamide, dimethylacetamide, etc.. and can be processed with wet. Especially, metals, such 
as copper and iron, are doped to an emitter 18, and multiple color-ization is attained. Moreover, a fluorescent substance is 
microencapsulated with the ceramics with a sol gel process etc., and what raised moisture resistance is known. When the adhesion and 
the low moisture permeability not only to luminous efficiency but a base material are searched for. it can be used suitably. In order to 
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paste' the transparent electrode 10 which consists of an adhesive low conductive polymer good, it is desirable to use a thing equivalent 

to the ingredient of an anchor coat. 

[0046] 

High dielectrics, such as barium titanate and potassium titanate. can be further blended with the binder of a dielectric layer 19, and 
electric-field effectiveness can be gathered to it In order to insulate a transparent electrode 10 and a back plate 14, both volume 
resistivity and thickness are important, the volume resistivity of the 13th power or more of 1 is required of DC100V impression, and at 
least 10 micrometers is required for thickness. If this insulation falls, since luminescence brightness will become low and luminous 
efficiency will fall, caution is required. Of course, there must not be no pinhole, mixing of a foreign matter, etc. If high concentration ink. 
such as non-solvent ink. is used, thickness will be formed at once, the pinhole by solvent volatilization etc. will decrease, and it will be 
easy to maintain insulation.- 
[0047] 

Although the area of inorganic EL sheet used as a conventional source of sheet-like light is large, since this invention is adopted only 

as a display 2. that area is set to about 1 / 5 - 1/100. and can reduce power consumption in proportion to it. 

[0048] 

Although the above-mentioned conductive polymer is sufficient as a transparent electrode 10 and the back plate 14 which counters 
Metals, such as gold, silver, copper, nickel, palladium, and platinum, an alloy, or tungsten carbide. Others [ particles /, such as silicon 
carbide, tin oxide, and indium oxide. / conductive / ceramic ], Conductive fillers, such as carbon black and graphite, an epoxy resin. 
Since ductility becomes high, it is desirable to consider as thermoplastics with big molecular weight, such as the thermosetting resin of 
low crosslinking density, such as urethane resin and silicone resin, or a polyamide. polyester, the poly acrylic, chlorinated polyolefins. 
and unvulcanized synthetic rubber, thermoplastic elastomer. 
[0049] 

The storage modulus in the molding temperature of a binder is smaller than that of a base material and the insulating macromolecule 
thin film 20 mentioned later, and needs to be in a floating condition earlier than them, and to be extended easily. When dynamic 
viscoelasticity is measured, as for the storage modulus, it is still more preferably desirable that they are double or less figures a single 
or less figure. When there is no magnitude of sufficient sample to measure dynamic viscoelasticity. using a micro hardness tester, a 
sample is in the condition maintained to required temperature, and can distinguish size. 
[0050] 

The insulating macromolecule thin film 20 which has insulation is formed, and the rear face of the emitter layer 13 which consists of a 

transparent electrode 10. an emitter 18. a dielectric layer 19. and a back plate 14 is protected electrically. 

[0051] 

As for the conductors T and H which stand in a row in a transparent electrode 10 or a back plate 14. it is desirable that conductivity is 

good although the same ingredient as a back plate 14 is used. and. generally a silver paste and carbon paste are used. 

[0052] 

They are connected with juxtaposition through Conductors T and H, and as shown in drawing 3 , in order that the conductors T and H 
which stand in a row in a transparent electrode 10 or a back plate 14 may maintain two or more keytop sections 3 at same electric 
potential and may abolish brightness unevenness. except a light-emitting part, it must try to lap in the minimum area to them so that 
leakage current may not arise. 
[0053] 

the conductor which stands in a row in a transparent electrode 10 or a back plate 14 since a limitation is in the area which takes about 
Conductors T and H especially — Comrades T and H will be each other interwoven with. For this reason, in order to give sufficient 
insulation, it is desirable to prepare an insulating layer among both in insulating ink etc. What was shown in drawing 4 is the example 
which adopted the insulating printing layer 26 which printed insulating ink etc. as an insulating layer as the part to which Conductor H 
crosses as Conductor T. Thus, attention must be paid to a pinhole when an insulating layer is formed by printing. 
[0054] 

a conductor — T and a conductor — both isolation distance in the part which crosses H — if it puts in another way — the thickness 
of the insulating printing layer (insulating layer) 26 — 10 micrometers or more — more — desirable — 20 micrometers or more — 
then, it is good. What is necessary is here, to use what raised an overprint or ink solid content, in constituting an insulating layer from 
an independent member, and also just to carry out thick film screen printing using the thing containing an insulating particle with a big 
particle size, for example, a glass particle, an acrylic particle, a silicone particle, a styrene particle, etc. It is convenient especially when 
an insulating particle is hollow and the emitter of alternating current actuation is used from a dielectric constant falling. 
[0055] 

Moreover, high insulation can be secured when the transparence insulation film 9 which is a base material film which has insulation is 
used as an insulating layer. In this case, as shown in drawing 5 , the through hole S prepared beforehand is transparence insulation 
minded [ 9 ]. the conductor which stands in a row in a transparent electrode 10 — T — this conductor — the conductor which stands 
in a row in the back plate 14 with which while is arranged, it wires and T crosses as it misses from a side to an another side side — by 
making the transparence insulation film 9 intervene between H the conductor with which the transparence insulation film 9 which Is a 
base material film stands in a row in a transparent electrode 10 — the conductor which stands in a row in T and a back plate 14 — it 
can be made to function as an insulating layer with H 
[0056] 

In addition, when adopting the transparence insulation film 9 as an insulating layer, naturally the insulating layer is transparent, but 

since it becomes opaque by relation with the design of the keytop section 3. it is not limited to either. 

[0057] 

Moreover, as shown in drawing 3 or 6. when the keytop section 3 is operated, it is required to form notching 21 in the flat part of the 
transparence insulation film 9 which connects the keytop sections 3 and 3 which the ac(joining keytop section 3 stands in a row, and it 
must be made not to move, therefore adjoin, and to maintain the independence of each keytop section 3. Here, when notching 21 
operates any one keytop section 3, it is the stress cutoff section it is made not to get across to the keytop section 3 which the stress 
produced on the transparence insulation flim 9 which is a base material film adjoins, and as long as it can realize the same operation, 
the configuration of not only this but a slit or others may be used for it 
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[0058] 

In formation of the opaque coloring layer 11, the transparence coloring layer 16. and illuminant layer 13 grade, the usual screen-stencil, 
Inkjet printing, hot printing printing, gravure, TAMPO printing, spray painting, DIP coating, spin coating, vacuum evaporationo, etc. are 
used. 
[0059] 

The blow molding and the vacuum forming with which the size enlargement of a keytop configuration is usually used, press forming, etc. 
are adopted. In order to lose a location gap of the pattern of a display 2. press forming is good and heats the transparence insulation 
film 9 to heat deflection temperature except for the field of the display 3, and after holding in the configuration where metal mold was 
met. an accurate configuration can be acquired if it cools before decompressing. Since the resistance of Conductors T and H tends to 
rise so that the rate of a drawing is quick, the following is desirably good by 50mm/ hereafter by 100mm/. 
[0060] 

[The gestalt 2 of implementation of invention] 

Drawing 7 is the important section sectional view of the member for a push button switch concerning the gestalt 2 of implementation 

of this invention. 

[0061] 

The member 1 for a push button switch concerning the gestalt 2 of operation shown in drawing 7 forms the display 2 which consists of 
the encaustic sections, such as an alphabetic character, a sign, or a pattern, and a background of those in the pars intermedia of the 
keytop section 3, and the field emitter 4 which carries out spontaneous light to a display 2 is used for it 
[0062] 

In the member 1 for a push button switch concerning the gestalt 2 of operation So that a traveling contact 7 may be allotted to this 
stationary contact 6 and the location which counters to compensate for arrangement of the stationary contact 6 on the circuit board 5 
2nd resin Plastic solid 25 which is a core material with the press projected part 8 which can press the center section of the dome 
section 22 of the contact sheet member 23 which formed the traveling contact 7 in the inner surface of the dome section 22 in which 
elastic deformation is possible. 1st resin Plastic solid 24 fabricated by the keytop configuration of a request of this 2nd resin Plastic 
solid 25 on the front face (top face) of the wrap transparence insulation film 9 and this transparence insulation film 9 is formed in one, 
and the transparent electrode 10 is formed in the rear face (underside) of the transparence insulation film 9. 
[0063] 

The transparence coloring layer 16 which formed the encaustic section of a display 2 in the part which hits a transparent electrode 10 
in a rear face at the top panel section of the keytop section 3 in transparent coloring ink is formed. Although a display 2 is formed in a 
part of top panel section of the keytop section 3, the emitter layer 13 which consists of luminescent material is formed in the rear face 
of the transparence coloring layer 16. and the rear face of the transparent electrode 10 around the transparence coloring layer 16. 
Moreover, the back plate 14 by the silver paste is formed in the rear face of the emitter layer 13. 
[0064] 

In addition, about the Ingredient of each part material In the gestalt 2 of operation, since it is the same as that of the gestalt 1 of 

operation, refer to explanation of the gestalt 1 of operation. 

[0065] 

Next, the manufacture approach of the member for a push button switch concerning the gestalt 2 of operation is explained. 
[0066] 

First, the band-like transparent electrode 10 almost equal to the width efface of the top panel of the keytop section 3 Is formed in the 
part In which the keytop section 3 of the rear face of the transparence insulation film 9 is located, and the encaustic sections, such as 
an alphabetic character of a display 2, a sign, or a pattern, are formed in transparent coloring ink on this transparent electrode 10. 
Next, luminescent material is applied on a transparent electrode 10 and the transparence coloring layer 16, and the emitter layer 13 Is 
formed. Next, except for the part which hits in the center of the rear-face section of the keytop section 3 of the emitter layer 13, the 
insulating ink which has protect! on -from- light nature and Insulation Is applied on the periphery section of the emitter layer 13, and a 
transparent electrode 10, and the opaque coloring layer (insulating layer) 11 is formed. On the emitter layer 13, a back plate 14 is 
printed as a counterelectrode, and it stops in the printing area of the opaque coloring layer (Insulating layer) 11. 
[0067] 

Next, size enlargement processing which set this printed sheet by the configuration of desired 2nd resin Plastic solid 25 by the 
compressed air and the vacuum forming, press forming, etc. is performed, and the size enlargement sheet which has the crevice in 
which 2nd resin Plastic solid 25 used as the core material of the keytop section 3 is formed Is created. 
[0068] 

Next, the configuration of 2nd resin Plastic solid 25 of pouring the thermosetting resin which serves as a core material from on a back 
plate 14 into the crevice of the size enlargement sheet fabricated by size enlargement processing, and having the press projected part 
8 in the center section is molded and stiffened within metal mold, and the member 1 for a push button switch of the condition except 
1st resin Plastic solid 24 is completed. 
[0069] 

Next, to the front-face side of the location where the transparence insulation film 9 in which 2nd resin Plastic solid 25 which is a core 
material was formed corresponds, adhesion immobilization of 1st resin Plastic solid 24 beforehand formed in the desired keytop 
configuration is carried out and the member 1 for a push button switch is completed. 
[0070] 

since it be maintain at the environment condition by which the emitter layer 13 be Isolated from the external ambient atmosphere since 

the emitter layer 13 be arranged between 1st resin Plastic solid 24 and 2nd resin Plastic solid 25 and be prepared in the location of the 

pars intermedia of the keytop section 3 . If It be in the gestalt 2 of operation , even if there be no effect receptacle ♦♦**** of oxygen 

or humidity and it use it for a long period of time , the luminescence engine performance do not fall . 

[0071] 

[Example] 

[Example 1] 

An example 1 is equivalent to the gestalt 1 of implementation of this invention. 
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[0072] 

Rrst, one side of a lOO-micrometer polymethylmethacrylate coat (AKURIPUREN. product made from Mitsubishi Rayon) was made to 
distribute 3% of multi-wall nanotube (0.01 micrometers of wire sizes, 5 micrometers of average line length, high peri-on company make) 
using a homogenizer to the solid content in the Pori (3. 4-ethylene dioxythiophene) (DENATORON 4001. Nagase& Co., Ltd. make) water 
solution which doped sulfonated polystyrene, and transparent processing liquid was obtained. 
[0073] 

This processing liquid was completely applied to one side of the transparence insulation film 9 which is a base material film by the 
gravure coating machine, and the transparent electrode 10 of 1 -micrometer thickness was formed. The total light transmission of a 
transparent electrode 10 was 70% (JIS-K7105), and was surface-electrical-resistance SOOohm/** (JIS-K6911), 
[0074] 

Next, the background (ground section) of a display 2 was removed in the black insulating coloring ink which has protection-fromHight 
nature for the opaque coloring layer 11, the electrode terminal 28 of a display 2 and a back plate 14 was removed by screen-stencil, 
and it applied to the whole surface by 5-micrometer thickness. 
[0075] 

The illuminant 18 of 20-micrometer thickness was printed for inorganic EL paste which made cyanoethyl cellulose distribute the zinc 
sulfide which has the green luminescent color in the minimum magnitude in the cutting die section 12 of a background (ground section), 
and the dielectric layer 19 of 10-micrometer thickness which distributed barium titanate powder subsequently to cyanoethyl cellulose 
was formed. 
[0076] 

Except for the part and electrode terminal 28 of a dielectric layer 19 used as a back plate 14. the insulating layer 26 of 28-micrometer 
thickness was formed. The ingredient of an insulating layer 26 used the ink which mixed the 20wt(s)% hollow glass particle (particle size 
10. product made from Toshiba PARODINI) for chlorinated polyethylene (super kuron. Nippon Paper Industries Co.. Ltd. make). 
[0077] 

Finally, the conductor H which stands in a row in a back plate 14 and it, and the electrode terminal 28 were formed on the emitter 18 
with a silver paste (DODENTO NH-030A, a thermoplastic polyamide binder, product made from Japan Pewter), in addition, the 
conductor which stands in a row in a transparent electrode 10 — the conductor which stands in a row in T and a back plate 14 — T 
has opened and arranged spacing in the opaque coloring layer 1 1 of 5-micrometer thickness. 
[0078] 

After the above presswork termination, the vacuum dryer could be used, it was made to dry and the printed film was obtained. 
[0079] Next, using the metal mold which has 12 mold cavities which have the diameter of 12mm, a depth of 78mm. and a base R50mm 
concave bend side, and the male which consists of an elastic body of 90 degrees of hardness (Shore A) which carried out templating by 
this, the metal piece with a diameter of 8mm was put on the display 2 for heat insulation, it heated at 110 degrees C by infrared 
exposure, the metal piece was removed, and the printed film was promptly pressed between the colds. 
[0080] 

After removing a male, initial-complement casting of the liquefied silicone rubber of 80 degrees of hardness (Shore A) was carried out 
as a core material 1 5, and the press projected part 8 was fabricated to the core material 1 5 with the 2nd male which has the 
configuration of the ** thickness projected part 8. The traveling contact 7 was formed at the head of the press projected part 8 in the 
silicone ink containing carbon black, and the member 1 for a push button switch was obtained. 
[0081] 

When the electrode terminals 27 and 28 of the member 1 for a push button switch and the electrode terminal on the circuit board 5 
were connected, it returned under the environment of ordinary temperature normal relative humidity after 500-hour preservation into 
the elevated-temperature ambient atmosphere of 60 degrees C and 95%RH and 50V and 100Hz were impressed to the highly humid 
emitter, the display 2 of all the 12 keytop sections 3 presented green luminescence, and brightness was 5.8 nits. 
[0082] 
[Example 2] 

An example 2 is equivalent to the gestalt 2 of implementation of this invention. 
[0083] 

First, the 1 5-micrometer ethylene vinyl alcohol copolymer film was laminated as a transparence insulation film 9 which is a base 
material film to both sides of the 100-micrometer polypropylene film which performed double-sided plasma treatment. The background 
(ground section) of a display 2 was removed in green opaque coloring ink, the display 2 was removed by screen-stencil, and it applied 
to the whole surface. Moreover, it is 1/6-mol sulfonation DIN DORIMA (the transparent electrode 10 was formed for the poly ANIN 
solution containing the dopant to which the benzenesulfonic acid of DIN DORIMA (trade name: DAB8 (PA)) which used the diamine 
butane and cyanoethylene of a DSM company as starting material was made to react by Inkjet printing.) of the structural unit of the 
poly aniline, the perimeter of a display 2 to the electrode terminal 28 of a transparent electrode 10 showed the conductive polymer ink 
which mixed solid content [ 75wt(s)% of ] silver dust (made in [ Fukuda Metal Foil & Powder ] a sill coat) for this poly ANIN solution to 
drawing 4 — as — a conductor — T — lengthening — a time — the bottom. The total light transmission of a transparent electrode 10 
was 65% (JIS-K7105), and surface electrical resistance was 700ohm/** (JIS-K5691 1). 
[0084] 

With inorganic EL paste which made cyanoethyl cellulose distribute the zinc sulfide which has the blue luminescent color, the emitter 
.18 with a thickness of 15 micrometers was formed and the dielectric layer 19 was formed like the example 1 so that a transparent 
electrode 10 might be covered, subsequently, the conductor which stands in a row in a back plate 14 — the conductor which stands in 
a row in the transparent electrode 10 which intersects H — the bonnet and the insulating layer 26 with a thickness of 15 micrometers 
were formed on T in the insulating ink which mixed the 25wt(s)% heat-curing acrylic particle (particle size of 8 micrometers, Soken 
Chemical & Engineering Co.. Ltd. make) in polyester (SUTARKKUSU, Ftiji Photo Film make). 
[0085] 

In silver mixing conductive polymer ink, the conductor H which stands in a row in a back plate 14 and it, and the electrode terminal 28 
were formed. After the above presswork termination, the vacuum dryer could be used, it was made to dry and the printed film was 
obtained. 
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[0086] 

Using the female mold which has 1 2 mold cavttles with flat 3mmx5mm and base with a depth of 1 mm which it has. and the male with 
which 2.8mmx4.8mm and a top panel with a height of 0.9mm have a flat configuration, the 2.6mmx4.6mm metal piece was put on the 
display 2 for heat insulation, it heated at 100 degrees C by infrared exposure, the metal piece was removed, and compression molding 
was promptly performed for the printed film between the colds. 
[0087] 

After removing a male, initial-complement casting of the liquefied epoxy resin which contains 10wt(s)% iron powder as a deoxidizer was 
carried out. and the press projected part 8 was fabricated to 2nd resin Plastic solid 25 which is a core material with the 2nd male which 
has the configuration of the ** thickness projected part 8. Furthermore, 1st resin Plastic solid 24 which consists of acrylic resin 
beforehand fabricated by the request configuration was stuck with 2 acidity-or-alkalinity acrylic adhesives on the front face of the 
location corresponding to the 2nd resin Plastic solid of the transparence insulation film 9. As it dips in the silanol solution which carries 
out the mask of the electrode terminals 27 and 28 of the acquired Plastic solid, and makes an amino silanol a catalyst, and is made to 
dry and react at 40 degrees C, the silica layer of 2-micrometer thickness is formed in a Plastic solid front face and it was shown in 
drawing 3 or 6. notching 21 was pierced and formed in the flat part between the adjacent keytop section 3 and three comrades with the 
Thompson mold, and the member 1 for a push button switch was obtained. 
[0088] 

When the electrode terminals 27 and 28 of the member 1 for a push button switch and the electrode terminal on the circuit board 5 
were connected, it returned under the environment of ordinary temperature normal relative humidity after 500-hour preservation into 
the elevated-temperature ambient atmosphere of 60 degrees C and 95%RH and 50V and 100Hz were impressed to the elevated- 
temperature emitter, the display 2 of all the 12 keytop sections 3 presented green luminescence, and brightness was 6.5 nits. 
[0089] 

[The example 1 of a comparison] 

Except having removed the insulating layer 26 of 28-micrometer thickness, the thing of the same specification as an example 1 was 

manufactured, and it considered as the example 1 of a comparison. 

[0090] 

When the member 1 for a push button switch of the example 1 of a comparison was returned under the environment of ordinary 
temperature normal relative humidity after 500-hour preservation Into the highly humid ambient atmosphere of 60 degrees C and 95% 
RH and the emitter 18 was made to turn on, the two keytop sections 3 did not light up among 12 pieces, but the brightness was low 
the about three keytop section far fi^om electrode terminals 27 and 28. 
[0091] 

[Effect of the Invention] 

Since It is placed between the parts with which the conductor which a field emitter has an emitter layer between a transparent 
electrode and a back plate, and stands In a row In a transparent electrode, and the conductor which stands in a row in a back plate lap 
by the insulating layer according to Invention Indicated by claim 1 as explained above, sufficient Insulation of the conductor of a 
transparent electrode and the conductor of a back plate is secured. The display which carries out uniform luminescence by this is 
obtained efficiently, and can offer the member for a push button switch which can respond also to small-and-light-izing of a personal 
digital assistant densification. and diversification. 
[0092] 

According to invention according to claim 2, two or more keytop sections are prepared in the base material film which has one 
insulation at one. Since it is formed in the flat part of the base material film which connects the keytop sections which the stress 
cutoff section which prevents telling the stress of the base material film produced when any one keytop section is operated to other 
keytop sections adjoins Since it is lost that the surrounding keytop section malfunctions by the motion of the keytop section which 
carried out press actuation, in addition to the effectiveness of claim 1, the member for a push button switch which can guarantee more 
positive switching is completed. 
[0093] 

According to invention according to claim 3. since the thickness of an insulating layer is at least 10 micrometers or more and it can 
secure sufficient insulation performance, in addition to claim 1 or the effectiveness of 2, its luminescence quality improves further. 
[0094] 

According to invention according to claim 4, since the Insulating empty capsid contains in the Insulating layer and a dielectric constant 
will fall, when using the illuminant of alternating current actuation, in addition to the effectiveness of claim 3, the convenient member 
for a push button switch is obtained especially. 
[0095] 

Since according to invention according to claim 5 the base material film was made to penetrate, the side was wired on the other hand 
from the one side side In one conductor In the part with which the conductor which stands in a row in a transparent electrode, and the 
conductor which stands in a row in a back plate lap and this base material film was made Into said insulating layer Since the member 
for preparing an insulating layer separately in addition to the effectiveness of claim 3 in order to use a base material film as an 
insulating layer is not needed, manufacture becomes easy and cost reduction can be planned. 
[0096] 

According to invention of the manufacture approach according to claim 6, on a plane base material film A transparent electrode. Since 
It was made to carry out size enlargement of the electrode terminal which forms the conductor connected with a transparent electrode 
In an emitter layer and a back plate list, and the conductor which stands In a row in a back plate, and can be connected with the 
keytop section and an external electrode after that Since it is possible to prepare an emitter layer in contact with the display of the 
keytop section with means, such as printing, on a plane base material film, the member for a push button switch from which sufficient 
insulation of the conductor of a transparent electrode and the conductor of a back plate was secured can be manufactured easily. The 
display which carries out uniform luminescence by this is obtained efficiently, and can offer the member for a push button switch which 
can respond also to small-and-light-izing of a personal digital assistant, densification, and diversification. 
[Brief Description of the Drawings] 

[Drawing 1] It is the important section sectional view having shown the member for a push button switch concerning the gestalt 1 of 



http://www4.ipdl,ncipi.gojp/cgi-bin/tran^web.cgi_eije 



2006/06/15 



JP,2004-006105.A [DETAILED DESCRIPTION] 



9/9 ^—iy 



implementation of this invention. 

[Prawing 2] It is the important section expanded sectional view which expanded the top panel section of drayying 1 . 
[Drawing 3] It is the top view having shown an example of the layout of the conductor in the member for a push button switch 
concerning the gestalt 1 of this operation. 

[Drawing 4] It is a member for a push button switch concerning the gestalt 1 of this operation, and is the important section expanded 
sectional view having shown the intersection of the conductor which stands in a row in the transparent electrode at the time of 
adopting an insulating layer independently, and the conductor which stands in a row in a back plate with the transparence insulation 
film. 

[Drawing 5] It is a member for a push button switch concerning the gestalt 1 of this operation, and is the important section expanded 
sectional view having shown the intersection of the conductor which stands in a row in the transparent electrode at the time of making 
a transparence insulation film into an insulating layer, and the conductor which stands in a row in a back plate. 
[Drawing 6] It is the top view of the member for a push button switch concerning the gestalt 1 of implementation of this invention. 
[Drawing 7] It is the important section sectional view having shown the member for a push button switch concerning the gestalt 2 of 
implementation of this invention. 

[Drawing 8] It is the important section sectional view of the member for a push button switch which used the light emitting diode for 
the conventional light source. 

[Drawing 9] It is the important section sectional view of the member for a push button switch which used the electric bulb for the 
conventional light source. 

[Drawing 10] It is the important section sectional view of the member for a push button switch which adopted the conventional light 
guide section material, 

[Drawing 1 1] It is the important section sectional view of the member for a push button switch which used EL sheet for the 
conventional light source. 
[Description of Notations] 

1 Member for Push Button Switch 

2 Display 

3 Keytop Section 

4 Field Emitter 

5 Circuit Board 

6 Stationary Contact 

7 Traveling Contact 

8 Press Projected Part 

9 Transparence Insulation Film (Base Material Film) 

10 Transparent Electrode 

1 1 Opaque Coloring Layer (Insulating Layer) 

12 Cutting Die Section 

13 Emitter Layer 

14 Back Plate 

15 Core Material 

16 Transparence Coloring Layer (Insulating Layer) 

18 Emitter 

19 Dielectric Layer 

21 Notching (Stress Cutoff Section) 

24 1st Resin Plastic Solid 

25 2nd Resin Plastic Solid (Core Material) 

26 Insulating Printing Layer (Insulating Layer) 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi.eije 



2006/06/15 



JP,2004-006105,A [TECHNICAL FIELD] 
♦ NOYlCES ♦ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL HELD 



[Field of the Invention] 

This invention is used for input devices, such as personal digital assistants, such as a cellular phone and PDA. telephone, a car stereo, 
a board computer for mount an audio, a measuring instrument a personal computer, and remote control for home theaters, and relates 
to the member for a push button switch and its manufacture approach of the illumination type which can begin to illuminate a display in 
more detail in a dark place about the member for a push button switch which has the display which displays each switch function on 
the keytop section of this input device. 
[0002] 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] 

Conventionally, the so-called illumination function in which the member for a push button switch used for this kind of input device 

illuminates the display which showed the function of a push button switch in the activity at the time of night is needed. 

[0003] 

For example, it is incorporated in the case of the input device made into the object, and enables it to realize the switch function of the 
push button switch 30 with the push button switch 30 used for input devices, such as a portable telephone, after the covering base 
material 32 and the circuit board 33 which formed in one two or more keytop sections 31 which constitute an actuation key have faced 
each other as shown in drawing 8 or drawing 9 . and in the top panel section of the beicoming [ each actuation key ] keytop section 31, 
or the rear-face section, so that the function of the push button switch 30 may be known even in a dark place The display 34 which 
gave patterns, such as the alphabetic character and sign according to each switch function, or a pattern, is formed. The content of a 
display of a display 34 emerges and it can check by looking now because the reflected light which the direct solar radiation emitted 
from the light source of LED35 or electric bulb 36 grade established on the circuit board 33 and this direct solar radiation reflect and 
produce in a surrounding member penetrates in the top panel section from the reai — Face section of the keytop section 31. Thereby, a 
cellular phone etc. can be used convenient also in the time of night. 
[0004] 

Moreover, when more uniform brightness was required, as shown in drawing 10 or drawing 1 1 , the light guide section material 37 on 
sheet metal was inserted between LED35 and the keytop section 31, and to enlarge luminescence surface area by using the EL 
(electroluminescence) sheet 38 which carries out field luminescence as the light source was tried. 
[0005] 

However, the light guide section material 37 which draws the direct solar radiation from the light source and the light source of LED35. 
an electric bulb 36, and EL sheet 38 grade Since it is arranged in the place distant from the keytop section 31 so that contact 
actuation with the contact surface 39 on the circuit board 33 and the keytop section 31 may not be checked. It becomes the physical 
relationship which the light sources 35, 36. and 38, the light guide section material 37, and a display 34 left. If it is when carry out, it 
compensates the light guide section material 37 or the EL sheet 38 is used, an increase and, the number of LED35 or electric bulbs 36 
The case where sufficient quantity of light which checks the content of a display of a display 34 in a dark place could not be supplied 
although the difficulty of the design by components mark increasing becomes high arose, and it was lacking in the effectiveness. 
[0006] 

If it was in the portable telephone which carries out cell actuation especially, the low power is called for, to secure sufficient quantity 
of light by a small number of light sources was desired, but by the conventional approach mentioned above, even if a part of light 
emitted from the light source could contribute on the check-by-looking disposition of a display 34 but it used big power consumption, 
conflict that it could not improve had produced visibility. 
[0007] 

Furthermore, weight increase was to be caused while constraint arose to be unable to make thickness of the push button switch 30 
thin, as a result make thin thickness of an input unit or the body of a device, in order to form the light sources 35, 36. and 38 and the 
light guide section material 37 between the keytop section 31 and the contact surface 39 prepared in the fixed substrate 33 
corresponding to this. 
[0008] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] 

Since it is placed between the parts with which the conductor which a field emitter has an emitter layer between a transparent 
electrode and a back plate, and stands in a row in a transparent electrode, and the conductor which stands in a row in a back plate lap 
by the insulating layer according to invention indicated by claim 1 as explained above, sufficient insulation of the conductor of a 
transparent electrode and the conductor of a back plate is secured. The display which carries out uniform luminescence by this is 
obtained efficiently, and can offer the member for a push button switch which can respond also to small-and-light-izing of a personal 
digital assistant densification. and diversification. 
[0092] 

According to invention according to claim 2. two or more keytop sections are prepared in the base material film which has one 
insulation at one. Since it is formed in the flat part of the base material film which connects the keytop sections which the stress 
cutoff section which prevents telling the stress of the base material film produced when any one keytop section is operated to other 
keytop sections acljoins Since it is lost that the surrounding keytop section malfunctions by the motion of the keytop section which 
carried out press actuation, in addition to the effectiveness of claim 1, the member for a push button switch which can guarantee more 
positive switching is completed. 
[0093] 

According to invention according to claim 3. since the thickness of an insulating layer is at least 10 micrometers or more and it can 
secure sufficient insulation performance, in addition to claim 1 or the effectiveness of 2, its luminescence quality improves further. 
[0094] 

According to invention according to claim 4, since the insulating empty capsid contains in the insulating layer and a dielectric constant 
will fell, when using the illuminant of alternating current actuation, in addition to the effectiveness of claim 3, the convenient member 
for a push button switch is obtained especially. 
[0095] 

Since according to invention according to claim 5 the base material film was made to penetrate, the side was wired on the other hand 
from the one side side in one conductor in the part with which the conductor which stands in a row in a transparent electrode, and the 
conductor which stands in a row in a back plate lap and this base material film was made into said insulating layer Since the member 
for preparing an insulating layer separately in addition to the effectiveness of claim 3 in order to use a base material film as an 
insulating layer is not needed, manufacture becomes easy and cost reduction can be planned. 
[0096] 

According to invention of the manufacture approach according to claim 6, on a plane base material film A transparent electrode. Since 
it was made to carry out size enlargement of the electrode terminal which forms the conductor connected with a transparent electrode 
in an emitter layer and a back plate list, and the conductor which stands in a row in a back plate, and can be connected with the 
keytop section and an external electrode after that Since it is possible to prepare an emitter layer in contact with the display of the 
keytop section with means, such as printing, on a plane base material film, the member for a push button switch from which sufficient 
insulation of the conductor of a transparent electrode and the conductor of a back plate was secured can be manufactured easily. The 
display which carries out uniform luminescence by this is obtained efficiently, and can offer the member for a push button switch which 
can respond also to small-and-light-izing of a personal digital assistant densification, and diversification. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] 

Then, in order to cancel the above nonconformities, that to which the device which prevents diffusion of light and loss of the quantity 
of light by the obstruction by preparing the field emitter which carries out spontaneous light to the top panel section of the keytop 
section like invention indicated by JP.1 1-232954,A or JP,2000-285760A and attaching the light source near the display is performed is 
known. These fabricate a keytop configuration, after forming the display layer and transparent electrode with which patterns, such as 
an alphabetic character, a sign, or a pattern, were given to the insulating bright film, an emitter, a dielectric, and a back plate. 
[0009] 

More specifically, a transparent electrode forms tin oxide IN JIU, the thing which formed the ceramic layer for tin oxide or antimony 
oxide tin by ion sputtering etc. or the transparent conductive ink which carried out distributed mixing of the ceramic powder at 
transparence insulation resin, and a still more transparent conductive polymer by screen-stencil etc. on a transparence insulation film. 
In order to obtain efficient luminescence using a silver paste, or carbon paste or a conductive polymer paste, the conductor which 
stands in a row in each electrode is prepared in a back plate, and it is compensated with conductivity so that sag from a feed terminal 
to a light-emitting part may not be caused. 
[0010] 

However, if it was in the member for a push button switch which has a field illuminant near this conventional display, there was a 
problem that the insulation of environmental stability, the conductor which stands in a row under highly humid especially at a 
transparent electrode or it and the conductor which stands in a row in a back plate or it fell. 
[0011] 

Therefore, the artificer of this invention proposed it being arranged on the flat surface where both differ, and making it not lap from this 

invention before except the light-emitting part. 

[0012] 

However, it was physically difficult to wire from small-and~light-izing of the personal digital assistant of these days, densification, and 
diversification, so that the conductor of a transparent electrode and the conductor of a back plate may not lap. therefore it was 
difficult to maintain the insulation of a transparent electrode and a back plate, and the problem that it was difficult to acquire good 
luminescence quality was connoted. 
[0013] 

Then, it thinks in order to solve the problem of the member for a push button switch of having a field illuminant near the above 
conventional displays, and sufficient insulation of the conductor of a transparent electrode and the conductor of a back plate is 
secured, the display which carries out uniform luminescence is obtained efficiently, and this invention makes it the technical problem to 
offer the member for a push button switch which can respond also to small-andHight-izing of a personal digital assistant, densification. 
and diversification, and its manufacture approach. 
[0014] 
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MEANS 

[Means for Solving the Problem] 

In order to solve the above-mentioned technical problem, invention according to claim 1 Two or more keytop sections for pressing the 
traveling contact which counters the stationary contact on the circuit board and is arranged in the direction contacted to said 
stationary contact. It has a covering base material for allotting this keytop section to a position and attaching on said circuit board. In 
said keytop section It is the member for a push button switch which has the field illuminant of one in the display which displays a 
discernment function or a switch function, and this display. Said field emitter has an emitter layer between a transparent electrode and 
a back plate, and it is characterized by being placed between the parts with which the conductor which stands in a row in a transparent 
electrode, and the conductor which stands in a row in a back plate lap by the insulating layer. 
[0015] 

the member which had the thickness which has insulation with the insulating layer here — meaning — either of the independent or 

multiple ingredients — so-called — you may be . 

[0016] 

invention according to claim 2 — the configuration of claim 1 — in addition, it is characterized by to be formed in the flat part of said 
base material film which connects the keytop sections which the stress cutoff section which prevents said two or more keytop 
sections telling the stress of said base material film produced when it is prepared in the base material film which has one insulation at 
one and any one keytop section is operated to other keytop sections adjoins. 
[0017] 

In addition to claim 1 or the configuration of 2, invention according to claim 3 is characterized by the thickness of said insulating layer 

being at least 10 micrometers or more. 

[0018] 

In addition to the configuration of claim 3. invention according to claim 4 is characterized by the insulating empty capsid containing at 

said insulating layer. 

[0019] 

invention according to claim 5 — the configuration of claim 3 — in addition, in the part with which the conductor which stands in a row 
in said transparent electrode, and the conductor which stands in a row in a back plate lap, in one conductor, said base material film is 
made to penetrate, on the other hand, a side is wired from an one side side, and it is characterized by making this base material film 
into said insulating layer. 
[0020] 

invention according to claim 6 be characterize by carry out size enlargement of the electrode terminal which form the conductor which 
stand in a row in claim 1 thru/or the conductor which be the manufacture approach of the member for a push button switch one 
publication 5 either , be connect with said transparent electrode and an emitter layer on said plane base material film . and be connect 
with said transparent electrode in a back plate list and a back plate . and can be connect with the keytop section and an external 
electrode after that . 
[0021] 

[Embodiment of the Invention] 

Hereafter, drawing 1 thru/or drawing 7 explain the gestalt of implementation of this invention. 
[0022] 

[The gestalt 1 of implementation of invention] 

Drawing 1 is the important section sectional view having shown the member for a push button switch concerning the gestalt 1 of 

implementation of this invention. 

[0023] 

The member 1 for a push button switch concerning the gestalt 1 of operation shown in drawi ng 1 consists of the encaustic sections, 
such as an alphabetic character, a sign, or a pattern, and a background of those, forms the display 2 to which the either emits light at 
least in the top panel section side of the keytop section 3. and the field emitter 4 which carries out spontaneous light to a display 2 is 
used for it 
[0024] 

The traveling contact 7 which is made to counter the stationary contact 6 on the circuit board 5, and is arranged is formed in the 
member 1 for a push button switch. A traveling contact 7 is specifically formed at the head of the press projected part 8 prepared in 
the center of the rear-face section of the keytop section 3. and the traveling contact 7 enables it to contact to a stationary contact 6 
by pressing the keytop section 3 to a circuit board 5 side. 
[0025] 

It is the periphery section of the keytop section 3. Moreover, between the member 1 for a push button switch, and the circuit board 5 
When the covering base material (not shown) of spring materials, such as silicone rubber which formed in one two or more keytop 
sections 3 allotted to the position, is formed and the keytop section 3 is pressed, some covering base materials carry out elastic 
deformation to a circuit board 5 side. When a hand is lifted from the keytop section 3. the keytop section 3 enables it to return to the 
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original location according to the elastic stability of a covering base material. 
[0026] 

Two or more keytop sections 3 are arranged at the member 1 for a push button switch, it has the complicated configuration of a three 
dimension from viewpoints, such as human engineering, in many cases, the top panel section of the keytop section 3 serves as the 
configuration where it upheaved from parts other than keytop section 3, and it projects from opening (not shown) prepared in the case 
of an input unit. As for a display 2. that with which patterns, such as a figure, an alphabetic character, or a pattern, are adopted, and 
indicate the discernment function of the keytop section 3 or the switch symbol description of the keytop section 3 to be is used. 
Although these displays 2 are identified according to the color difference of for example, an alphabetic character color (encaustic 
section) and background colors other than an alphabetic character (ground section), a hue with sufficient visibility will be chosen if 
needed. 
[0027] 

The ingredient with which it fills up as a core material 15 which forms the plunger section etc. is chosen from hard or elastic resin and 
an elastomer, thermoplasticity. thermosetting, a pellet type, or liquefied — although the description is not limited, liquefied 
thermosetting resin is easy to pour in and excellent in respect of the moldability. Injection molding, transfer molding, potting, etc. can 
perform in formation of the plunger section etc.. and it is also possible to it to paste up and prepare what was fabricated beforehand. 
[0028] The transparence insulation film 9 which is a base material film is covered by the periphery front face of the member 1 for a 
push button switch except the rear-face section of <BR> keytop section 3, and the transparent electrode 10 used as one electrode of 
the field emitter 4 is formed in it in the rear face of this transparence insulation film 9 in the range which reaches the top panel section 
of the keytop section 3 from the side face of the keytop section 3. The opaque coloring layer 11 which has protection-from-light 
nature and insulation is formed in the rear face of the transparence insulation film 9 in which the rear face of a transparent electrode 
10 and the transparent electrode 10 are not formed. 
[0029] 

And the cutting die section 12 doubled with gestalten, such as an alphabetic character of a display 2. a sign, or a pattern, is formed in 
the opaque coloring layer 11. The emitter layer 13 of magnitude slightly smaller than the magnitude of the top panel section of the 
keytop section 3 including the cutting die section 12 is formed in the rear face of the opaque coloring layer 11. Therefore, the cutting 
die section 12 will be fill uped with the emitter layer 13, the pattern [ that it consists of an alphabetic character, a sign, or a pattern ] 
section will be formed, and the design of a display 2 will be completed by the background (ground section) which consists of an opaque 
coloring layer 11 around this encaustic section and the cutting die section 12. And the back plate 14 which forms another electrode is 
formed in the rear face of the emitter layer 1 3. 
[0030] 

Drawing 2 is the important section expanded sectional view which expanded the top panel section of drawing 1 . 
[0031] 

The transparence coloring layer 16 is contacted and formed in the opaque coloring layer 11, and a part of transparence coloring layer 
16 is burying the cutting die section 12 of the opaque coloring layer 11. The anchor coat layer 17 is formed in the rear face of the 
transparence coloring layer 16, and he is trying to raise the adhesion of the transparence coloring layer 16 and a transparent electrode 
10. The anchor coat layer 17 can be omitted when there is a function which raises adhesion with a transparent electrode 10 to the 
transparence coloring layer 16. 
[0032] 

the conductor which stands in a row in a back plate 14 in order that it may be made not to make a transparent electrode 10 large 
beyond the need and it may maintain the insulation with a back plate 14 — as for H. forming is important so that it may not lap. 
Between a transparent electrode. 10. and a back plate 14. the emitter 18 and dielectric layer 19 which consist of luminescent material 
are pinched. It is necessary to form an emitter 18 and a dielectric layer 19 so that a transparent electrode 10 may be covered from the 
need of maintaining the insulation of a transparent electrode 10 and a back plate 14. in the part with which a transparent electrode 10 
and a back plate 14 lap. 
[0033] 

Although there is a display 2 in the top panel section of the keytop section 3, and this display 2 is not distorted with shaping or is not 
extended, the part of the side face of the keytop section 3 is most extended by shaping, therefore, the conductor which stands in a 
row in the conductor T which stands in a row into the part of the side face of the keytop section 3 at the circumference edge of each 
class, and a transparent electrode 10 and it and a back plate 14, and it — if there is a part with which H laps, since exfoliation and an 
open circuit may arise, it must avoid. Moreover, in order to avoid the unexpected open circuit by dispersion in shaping etc.. or lifting of 
resistance, it is very desirable at the stability of luminescence for a transparent electrode 10 and a back plate 14 to boil two or more 
electric conduction circuits as a redundancy circuit, respectively, and to connect in the direction of a normal mostly. 
[0034] 

The polyvinyl alcohol whose thickness of the transparence insulation film 9 is about 25-500 micrometers. Polyethylene, polybutylene, 
polyethylene terephthalate, polyethylenenaphthalate, Polybutylene naphthalate, the poly acrylic, a polycarbonate, polystyrene. Poly 
FURORO ethylene propylene, poly chloro TORIFURORO ethylene, the poly vinylidene, Polyimide, polyamidoimide, polyether sulphone, 
polysulfone. Double **** which carried out the lamination of several sorts besides denaturation objects, such as polyphenylene sulfide, 
a polyamide, polyarylate or a styrene system, a polyester system, a polyamide system thermoplastic elastomer, and those 
copolymerization objects, an alloy, of films can be used. 
[0035] 

Moreover. 100-200 degrees C of softening temperatures when formation of a keytop configuration is easy of 50-150-degree C resin 
are preferably good, and the small thing of gas transparency of the transparence insulation film 9 is desirable. After shaping, forming 
inorganic oxides, such as oxidization silicon and an aluminum oxide, outside as a gas barrier layer by approaches, such as vacuum 
deposition and a sol gel process, or forming overcoat layers, such as transparence resin, protect the design of the emitter layer 13 or a 
display 2. and they are desirable for reinforcement. 
[0036] 

The transparence coloring layer 16 and the opaque coloring layer 1 1 have that good which uses elastic resin and an elastic elastomer 
as a binder, is what mixed the color and the pigment, sticks to the transparence insulation film 9. and is similarly ductile, and it is 
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desirable to use the same resin. Although the thickness is set to 1-20 micrometers, it is 3 micrometers or more which is easy to 
prepare by printing etc.. and since it is easy to fabricate the one where overall thickness is thinner. 10 micrometers or less are 

desirable. 
[0037] 

Into the ingredient used for a transparent electrode 10, polyacethylene. poly para-phenylene. Polypyrrole, the poly thiophene. the poly 
aniline, polyphenylene vinylene. Poly seleno FEN, the poly azulene, the poly pyrene, the poly carbazole. The polyethylene dioxythiophene 
which introduced substituents. such as the poly pyridazine. poly naphthylene, the poly fluorenes, those alkylation, and alkoxyl-izing. 
Poly thienylene vinylene. Pori (3 methylthiophene). Pori (3. 4-dimethylthiophene). Pori (3-thiophene-beta-ethane sulfo nail), the poly 
methyl pyrrole, Conjugated-system conductive polymers, such as Pori (it is a KISHIRU pyrrole to 3). Pori (3-methyl-4-pyrrole 
carboxylic-acid methyl), poly cyano phenylenevinylene. a poly dimethoxy phenytenevinylene derivative, or a potyisoprene conversion 
object, are mentioned. 
[0038] 

Among these, although it has the influence of a dopant, it is extremely stable to oxygen or humidity, and it is transparent and 

polypyrrole and the poly thiophene with high conductivity, and the poly aniline derivative are desirable. 

[0039] 

Since resistance sufficient in a conductive polymer simple substance cannot be obtained, it is necessary to dope. As an acceptor, 
halogens, such as iodine and a bromine, PF5, AsF5, the Lewis acid of BF3 grade. HF, HCI. proton acid and Para toluenesulfonic acid of 
H2S04 grade, Organic acids, such as PARAMETOKISHI ethyl toluenesulfonic acid. FeCI3. the transition-metals compound of TiCI4 
grade, Alkaline earth metal, such as alkali metal as an organic substance or donors, such as tetracyano dimetan. tetracyano tetraaza 
naphthalene, and chloranil. such as Li. Na. and K. and calcium. Sr, Ba, etc. is mentioned. 
[0040] 

In order to raise the stability by temperature and humidity, an electrolyte anion and a cation are avoided, caution is required for a 
dedope and coordinate bond, copolymerization, etc. with a conductive polymer are [ it is / direction / good and ] an effective approach 
to immobilization. Especially the thing for which the monomer of AB2 mold is used as a start raw material, and is introduced into 
oligomer, such as DIN DORIMA which was made to carry out sequential association and was compounded from the core molecule, 
polystyrene, polymethylmethacrylate, and polyurethane, a polymer, or a fullerene molecule, and a dopant is supported as a functional 
group is simple, and it is especially desirable from the adhesion to a transparence insulation Plastic solid or a film increasing. Moreover, 
since the dopant which became many organic functions focusing on such support also becomes carrying out the bridge of between the 
molecules of a conductive polymer, stabilizing in electric conduction, and lowering resistance, it is dramatically useful. It is better to 
make it store into a Plastic solid, since the effect of a dedope becomes very small where a conductive polymer is closed. 
[0041] 

Furthermore, in order to reduce conductivity, a conductive polymer is extended, it is useful to contract the intermolecular distance of a 

conductive polymer, and it can use the drawing at the time of size enlargement. 

[0042] 

what formed the ceramic layer for a tin oxide indium, tin oxide, or antimony oxide tin by ion sputtering etc. as other ingredients of a 
transparent electrode 10 — or 

Although the transparent conductive ink which carried out distributed mixing of the ceramic powder at transparence insulation resin is 
mentioned, when drawing shaping is carried out at a keytop configuration, the treatment of compensating the fault is required by mixing 
detailed conductive fiber so that resistance may not go up. Since a conductive polymer maintains conductivity until it fr-actures. it is 
convenient to this invention accompanied by drawing shaping. 
[0043] 

If the structure of the emitter layer 13 makes the field of a display 2 emit light to homogeneity and considers compound-ization with 
the Plastic solid of resin that what is necessary is just to use the mechanism of electric-light conversion, inorganic [ of an organic 
system / EL ], organic electroluminescence, or LEG (LightEmittingElectrochemicalCell. electrochemical luminescence) is mentioned, 
also in this, thickness control is easy, there is stability over an environment, and inorganic [ simple / EL ] is suitable. 
[0044] 

One side [ at least ] which counters forms the about 5-50-micrometer emitter 18 among 2 electrodes (a transparent electrode 10 and 
base electrode 14) of transparence, and inorganic [ EL ] impresses an alternating current (20-100V. and 50-400Hz), and makes it emit 
light. It is necessary to carry out pressure up in the case of direct-current cells, such as a pocket device, and to change into an 
alternating current with an inverter etc. 
[0045] 

An illuminant 18 can make high dielectric organic substance binders, such as cyanoethyl cellulose, cyano ethyl saccharose, a cyano 
ethyl pultulan. and cyano ethyl vinyl alcohol, able to distribute inorganic fluorescent substance powder, such as zinc sulfide, can be 
solution-ized by the acetonitrile, dimethylformamide. dimethylacetamide, etc.. and can be processed with wet. Especially, metals, such 
as copper and iron, are doped to an emitter 18. and multiple color-ization is attained. Moreover, a fluorescent substance is 
microencapsulated with the ceramics with a sol gel process etc.. and what raised moisture resistance is known. When the adhesion and 
the low moisture permeability not only to luminous efficiency but a base material are searched for. it can be used suitably. In order to 
paste the transparent electrode 10 which consists of an adhesive low conductive polymer good, it is desirable to use a thing equivalent 
to the ingredient of an anchor coat. 
[0046] 

High dielectrics, such as barium titanate and potassium titanate, can be further blended with the binder of a dielectric layer 19, and 
electric-field effectiveness can be gathered to it. In order to insulate a transparent electrode 10 and a back plate 14, both volume 
resistivity and thickness are important, the volume resistivity of the 13th power or more of 1 is required of DC100V impression, and at 
least 10 micrometers is required for thickness. If this insulation falls, since luminescence brightness will become low and luminous 
efficiency will fall, caution is required. Of course, there must not be no pinhole, mixing of a foreign matter, etc. If high concentration ink, 
such as non-solvent ink, is used, thickness will be formed at once, the pinhole by solvent volatilization etc. will decrease, and it will be 
easy to maintain insulation. 
[0047] 
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Although the area of inorganic EL sheet used as a conventional source of sheet-like light is large, since this invention is adopted only 

as a display 2, that area is set to about 1 / 5 - 1/100, and can reduce power consumption in proportion to It 

[0048] 

Although the above-mentioned conductive polymer is sufficient as a transparent electrode 10 and the back plate 14 which counters 
Metals, such as gold, silver, copper, nickel, palladium, and platinum, an alloy, or tungsten carbide. Others [ particles /. such as silicon 
carbide, tin oxide, and indium oxide. / conductive / ceramic ]. Conductive fillers, such as carbon black and graphite, an epoxy resin. 
Since ductility becomes high, it is desirable to consider as thermoplastics with big molecular weight, such as the thermosetting resin of 
low crosslinking density, such as urethane resin and silicone resin, or a polyamide, polyester, the poly acrylic, chlorinated polyolefins. 
and unvulcanized synthetic rubber, thermoplastic elastomer. 
[0049] 

The storage modulus in the molding temperature of a binder is smaller than that of a base material and the insulating macromolecule 
thin film 20 mentioned later, and needs to be in a floating condition earlier than them, and to be extended easily. When dynamic 
viscoelasticity is measured, as for the storage modulus, it is still more preferably desirable that they are double or less figures a single 
or less figure. When there is no magnitude of sufficient sample to measure dynamic viscoelasticity. using a micro hardness tester, a 
sample is in the condition maintained to required temperature, and can distinguish size. 
[0050] 

The insulating macromolecule thin film 20 which has insulation is formed, and the rear face of the emitter layer 13 which consists of a 

transparent electrode 10, an emitter 18, a dielectric layer 19, and a back plate 14 is protected electrically. 

[0051] 

As for the conductors T and H which stand in a row in a transparent electrode 10 or a back plate 14. it is desirable that conductivity is 

good although the same ingredient as a back plate 14 is used, and. generally a silver paste and carbon paste are used. 

[0052] 

They are connected with juxtaposition through Conductors T and H, and as shown in drawing 3 , in order that the conductors T and H 
which stand in a row in a transparent electrode 10 or a back plate 14 may maintain two or more keytop sections 3 at same electric 
potential and may abolish brightness unevenness, except a light-emitting part it must try to lap in the minimum area to them so that 
leakage current may not arise. 
[0053] 

the conductor which stands in a row in a transparent electrode 10 or a back plate 14 since a limitation is in the area which takes about 
Conductors T and H especially — Comrades T and H will be each other interwoven with. For this reason, in order to give sufTicient 
insulation, it is desirable to prepare an insulating layer among both in insulating ink etc. What was shown in drawing 4 is the example 
which adopted the insulating printing layer 26 which printed insulating ink etc. as an insulating layer as the part to which Conductor H 
crosses as Conductor T. Thus, attention must be paid to a pinhole when an insulating layer is formed by printing. 
[0054] 

a conductor — T and a conductor — both isolation distance in the part which crosses H — if it puts in another way — the thickness 
of the insulating printing layer (insulating layer) 26 — 10 micrometers or more — more — desirable — 20 micrometers or more — 
then, it is good. What is necessary is here, to use what raised an overprint or ink solid content, in constituting an insulating layer from 
an independent member, and also just to carry out thick film screen printing using the thing containing an insulating particle with a big 
particle size, for example, a glass particle, an acrylic particle, a silicone particle, a styrene particle, etc. It is convenient, especially when 
an insulating particle is hollow and the emitter of alternating current actuation is used from a dielectric constant fialling. 
[0055] 

Moreover, high insulation can be secured when the transparence insulation film 9 which is a base material film which has insulation is 
used as an insulating layer. In this case, as shown in drawin g 5 , the through hole S prepared beforehand is transparence insulation 
minded [ 9 ]. the conductor which stands in a row in a transparent electrode 10 — T — this conductor — the conductor which stands 
in a row in the back plate 14 with which while is arranged, it wires and T crosses as it misses from a side to an another side side — by 
making the transparence insulation film 9 intervene between H the conductor with which the transparence insulation film 9 which is a 
base material film stands in a row in a transparent electrode 10 — the conductor which stands in a row in T and a back plate 14 — it 
can be made to function as an insulating layer with H 
[0056] 

In addition, when adopting the transparence insulation film 9 as an insulating layer, naturally the insulating layer is transparent, but 

since it becomes opaque by relation with the design of the keytop section 3, it is not limited to either. 

[0057] 

Moreover, as shown in drawing 3 or 6, when the keytop section 3 is operated, it is required to form notching 21 in the flat part of the 
transparence insulation film 9 which connects the keytop sections 3 and 3 which the adjoining keytop section 3 stands in a row, and it 
must be made not to move, therefore a<ljoin. and to maintain the independence of each keytop section 3. Here, when notching 21 
operates any one keytop section 3, it is the stress cutoff section it is made not to get across to the keytop section 3 which the stress 
produced on the transparence insulation film 9 which is a base material film adjoins, and as long as it can realize the same operation, 
the configuration of not only this but a slit or others may be used for it. 
[0058] 

In formation of the opaque coloring layer 11. the transparence coloring layer 16, and illuminant layer 13 grade, the usual screen-stencil, 
ink jet printing, hot printing printing, gravure, TAMPO printing, spray painting, DIP coating, spin coating, vacuum evaporationo, etc. are 
used. 
[0059] 

The blow molding and the vacuum forming with which the size enlargement of a keytop configuration is usually used, press forming, etc. 
are adopted. In order to lose a location gap of the pattern of a display 2. press forming is good and heats the transparence insulation 
film 9 to heat deflection temperature except for the field of the display 3, and after holding in the configuration where metal mold was 
met, an accurate configuration can be acquired if it cools before decompressing. Since the resistance of Conductors T and H tends to 
rise so that the rate of a drawing is quick, the following is desirably good by 50 mm/ here after by 100mm/. 
[0060] 
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[The gestalt 2 of implementation of invention] 

Prayying 7 is the important section sectional view of the member for a push button switch concerning the gestalt 2 of implementation 

of this invention. 

[0061] 

The member 1 for a push button switch concerning the gestalt 2 of operation shown in drawing 7 forms the display 2 which consists of 
the encaustic sections, such as an alphabetic character, a sign, or a pattern, and a background of those in the pars intermedia of the 
keytop section 3. and the field emitter 4 which carries out spontaneous light to a display 2 is used for it 
[0062] 

In the member 1 for a push button switch concerning the gestalt 2 of operation So that a traveling contact 7 may be allotted to this 
stationary contact 6 and the location which counters to compensate for arrangement of the stationary contact 6 on the circuit board 5 
2nd resin Plastic solid 25 which is a core material with the press projected part 8 which can press the center section of the dome 
section 22 of the contact sheet member 23 which formed the traveling contact 7 in the inner surface of the dome section 22 in which 
elastic deformation is possible, 1st resin Plastic solid 24 fabricated by the keytop configuration of a request of this 2nd resin Plastic 
solid 25 on the front face (top face) of the wrap transparence insulation film 9 and this transparence insulation film 9 is formed in one. 
and the transparent electrode 10 is formed in the rear face (underside) of the transparence insulation film 9. 
[0063] 

The transparence coloring layer 16 which formed the encaustic section of a display 2 in the part which hits a transparent electrode 10 
in a rear face at the top panel section of the keytop section 3 in transparent coloring ink is formed. Although a display 2 is formed in a 
part of top panel section of the keytop section 3, the emitter layer 13 which consists of luminescent material is formed in the rear face 
of the transparence coloring layer 16, and the rear face of the transparent electrode 10 around the transparence coloring layer 16. 
Moreover, the back plate 14 by the silver paste is formed in the rear face of the emitter layer 13. 
[0064] 

In addition, about the ingredient of each part material in the gestalt 2 of operation, since it is the same as that of the gestalt 1 of 

operation, refer to explanation of the gestalt 1 of operation. . 

[0065] 

Next, the manufacture approach of the member for a push button switch concerning the gestalt 2 of operation is explained. 
[0066] 

First, the band-like transparent electrode 10 almost equal to the width efface of the top panel of the keytop section 3 is formed in the 
part in which the keytop section 3 of the rear face of the transparence insulation film 9 is located, and the encaustic sections, such as 
an alphabetic character of a display 2. a sign, or a pattern, are formed in transparent coloring ink on this transparent electrode 10. 
Next, luminescent material is applied on a transparent electrode 10 and the transparence coloring layer 16, and the emitter layer 13 is 
formed. Next, except for the part which hits in the center of the rearHace section of the keytop section 3 of the emitter layer 13, the 
insulating ink which has protection-from-light nature and insulation is applied on the periphery section of the emitter layer 13, and a 
transparent electrode 10, and the opaque coloring layer (insulating layer) 11 is formed. On the emitter layer 13, a back plate 14 is 
printed as a counterelectrode, and it stops in the printing area of the opaque coloring layer (insulating layer) 11. 
[0067] 

Next, size enlargement processing which set this printed sheet by the configuration of desired 2nd resin Plastic solid 25 by the 
compressed air and the vacuum forming, press forming, etc. is performed, and the size enlargement sheet which has the crevice in 
which 2nd resin Plastic solid 25 used as the core material of the keytop section 3 is formed is created. 
[0068] 

Next, the configuration of 2nd resin Plastic, solid 25 of pouring the thermosetting resin which serves as a core material fr'om on a back 
plate 14 into the crevice of the size enlargement sheet fabricated by size enlargement processing, and having the press projected part 
8 in the center section is molded and stiffened within metal mold, and the member 1 for a push button switch of the condition except 
1st resin Plastic solid 24 is completed. 
[0069] 

Next, to the front-face side of the location where the transparence insulation film 9 in which 2nd resin Plastic solid 25 which is a core 
material was formed corresponds, adhesion immobilization of 1st resin Plastic solid 24 beforehand formed in the desired keytop 
configuration is carried out, and the member 1 for a push button switch is completed. 
[0070] 

since it be maintain at the environment condition by which the emitter layer 13 be isolated from the external ambient atmosphere since 
the emitter layer 13 be arranged between 1st resin Plastic solid 24 and 2nd resin Plastic solid 25 and be prepared in the location of the 
pars intermedia of the keytop section 3 , if it be in the gestalt 2 of operation , even if there be no effect receptacle ****** of oxygen 
or humidity and it use it for a long period of time , the luminescence engine performance do not fall . 
[0071] 
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EXAMPLE 



[Example] 
[Example 1] 

An example 1 is equivalent to the gestalt 1 of implementation of this invention. 
[0072] 

First, one side of a 100-micrometer polymethylmethacrylate coat (AKURIPUREN, product made from Mitsubishi Rayon) was made to 
distribute 3% of multi-wall nanotube (0.01 micrometers of wire sizes, 5 micrometers of average line length, high peri-on company make) 
using a homogenizer to the solid content in the Fori (3, 4-ethylene dioxythiophene) (DENATORON 4001, Nagase& Co., Ltd. make) water 
solution which doped sulfonated polystyrene, and transparent processing liquid was obtained. 
[0073] 

This processing liquid was completely applied to one side of the transparence insulation film 9 which is a base material film by the 
gravure coating machine, and the transparent electrode 10 of 1 -micrometer thickness was formed. The total light transmission of a 
transparent electrode 10 was 70% (JIS-K7105), and was surface-electrical-resistance SOOohm/** (JIS-K6911). 
[0074] 

Next, the background (ground section) of a display 2 was removed in the black insulating coloring ink which has protection-from-light 
nature for the opaque coloring layer 11, the electrode terminal 28 of a display 2 and a back plate 14 was removed by screen-^stencil. 
and it applied to the whole surface by 5-micrometer thickness. 
[0075] 

The iiluminant 18 of 20-micrometer thickness was printed for inorganic EL paste which made cyanoethyl cellulose distribute the zinc 
sulfide which has the green luminescent color in the minimum magnitude in the cutting die section 12 of a background (ground section), 
and the dielectric layer 19 of 1 0-micrometer thickness which distributed barium titanate powder subsequently to cyanoethyl cellulose 
was formed. 
[0076] 

Except for the part and electrode terminal 28 of a dielectric layer 19 used as a back plate 14, the insulating layer 26 of 28-micrometer 
thickness was formed. The ingredient of an insulating layer 26 used the ink which mixed the 20wt(s)% hollow glass particle (particle size 
10, product made from Toshiba PARODINI) for chlorinated polyethylene (super kuron. Nippon Paper Industries Co., Ltd. make). 
[0077] 

Finally, the conductor H which stands in a row in a back plate 14 and it. and the electrode terminal 28 were formed on the emitter 18 
with a silver paste (DODENTO NH-030A, a thermoplastic polyamide binder, product made from Japan Pewter), in addition, the 
conductor which stands in a row in a transparent electrode 10 — the conductor which stands in a row in T and a back plate 14 — T 
has opened and arranged spacing in the opaque coloring layer 1 1 of 5-micrometer thickness. 
[0078] 

After the above presswork termination, the vacuum dryer could be used, it was made to dry and the printed film was obtained. 
[0079] 

Next, using the metal mold which has 12 mold cavities which have the diameter of 12mm, a depth of 78mm. and a base R50mm concave 
bend side, and the male which consists of an elastic body of 90 degrees of hardness (Shore A) which carried out templating by this, the 
metal piece with a diameter of 8mm was put on the display 2 for heat insulation, it heated at 110 degrees C by infrared exposure, the 
metal piece was removed, and the printed film was promptly pressed between the colds. 
[0080] 

After removing a male, initial-complement casting of the liquefied silicone rubber of 80 degrees of hardness (Shore A) was carried out 
as a core material 15, and the press projected part 8 was fabricated to the core material 15 with the 2nd male which has the 
configuration of the ** thickness projected part 8. The traveling contact 7 was formed at the head of the press projected part 8 in the 
silicone ink containing carbon black, and the member 1 for a push button switch was obtained. 
[0081] 

When the electrode terminals 27 and 28 of the member 1 for a push button switch and the electrode terminal on the circuit board 5 
were connected, it returned under the environment of ordinary temperature normal relative humidity after 500-hour preservation into 
the elevated-temperature ambient atmosphere of 60 degrees C and 95%RH and 50V and lOOHz were impressed to the highly humid 
emitter, the display 2 of all the 12 keytop sections 3 presented green luminescence, and brightness was 5.8 nits. 
[0082] 
[Example 2] 

An example 2 is equivalent to the gestalt 2 of implementation of this invention. 
[0083] 

First, the 1 5-micrometer ethylene vinyl alcohol copolymer film was laminated as a transparence insulation film 9 which is a base 
material film to both sides of the 100-micrometer polypropylene film which performed double-sided plasma treatment. The background 
(ground section) of a display 2 was removed in green opaque coloring ink, the display 2 was removed by screen-stencil, and it applied 
to the whole surface. Moreover, it is 1/6-mol sulfonation DIN DORIMA (the transparent electrode 10 was formed for the poly ANIN 
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solution containing the dopant to which the benzenesulfonic acid of DIN DORIMA (trade name: DAB8 (PA)) which used the diamine 
butane and cyanoethylene of a DSM company as starting material was made to react by ink jet printing.) of the structural unit of the 
poly aniline, the perimeter of a display 2 to the electrode terminal 28 of a transparent electrode 10 showed the conductive polymer ink 
which mixed solid content [ 75wt(s)% of ] silver dust (made in [ Fukuda Metal Foil & Powder ] a sill coat) for this poly ANIN solution to 
drawing 4 — as — a conductor — T — lengthening — a time — the bottom. The total light transmission of a transparent electrode 10 
was 65% (JIS-K7105), and surface electrical resistance was 700ohm/** (JIS-K5691 1). 
[0084] 

With inorganic EL paste which made cyanoethyl cellulose distribute the zinc sulfide which has the blue luminescent color, the emitter 
18 with a thickness of 15 micrometers was formed and the dielectric layer 19 was. formed like the example 1 so that a transparent 
electrode 10 might be covered, subsequently, the conductor which stands in a row in a back plate 14 — the conductor which stands in 
a row in the transparent electrode 10 which intersects H — the bonnet and the insulating layer 26 with a thickness of 15 micrometers 
were formed on T in the insulating ink which mixed the 25wt(s)% heat-curing acrylic particle (particle size of 8 micrometers. Soken 
Chemical & Engineering Co.. Ltd. make) in polyester (SUTAnKKUSU, Fuji Photo Film make), 
[0085] 

In silver mixing conductive polymer ink, the conductor H which stands in a row in a back plate 14 and it, and the electrode terminal 28 
were formed. After the above presswork termination, the vacuum dryer could be used, it was made to dry and the printed film was 
obtained. 
[0086] 

Using the female mold which has 12 mold cavities with flat 3mmx5mm and base with a depth of 1mm which it has. and the male with 
which 2.8mmx4.8mm and a top panel with a height of 0.9mm have a flat configuration, the 2.6mmx4.6mm metal piece was put on the 
display 2 for heat insulation, it heated at 100 degrees C by infrared exposure, the metal piece was removed, and compression molding 
was promptly performed for the printed film between the colds. 
[0087] 

After removing a male, initial-complement casting of the liquefied epoxy resin which contains 10wt(s)% iron powder as a deoxidizer was 
carried out, and the press projected part 8 was fabricated to 2nd resin Plastic solid 25 which is a core material with the 2nd male which 
has the configuration of the ** thickness projected part 8. Furthermore, 1st resin Plastic solid 24 which consists of acrylic resin 
beforehand fabricated by the request configuration was stuck with 2 acidity-or-alkalinity acrylic adhesives on the front face of the 
location corresponding to the 2nd resin Plastic solid of the transparence insulation film 9. As it dips in the silanol solution which carries 
out the mask of the electrode terminals 27 and 28 of the acquired Plastic solid, and makes an amino silanol a catalyst, and is made to 
dry and react at 40 degrees C. the silica layer of 2-micrometer thickness is formed in a Plastic solid front face and it was shown in 
f^L^.wing 3 or 6. notching 21 was pierced and formed in the flat part between the ac(jacent keytop section 3 and three comrades with the 
Thompson mold, and the member 1 for a push button switch was obtained. 
[0088] 

When the electrode terminals 27 and 28 of the member 1 for a push button switch and the electrode terminal on the circuit board 5 
were connected, it returned under the environment of ordinary temperature normal relative humidity after 500-hour preservation into 
the elevated-temperature ambient atmosphere of 60 degrees C and 95%RH and 50V and 100Hz were impressed to the elevated- 
temperature emitter, the display 2 of all the 12 keytop sections 3 presented green luminescence, and brightness was 6.5 nits. 
[0089] 

[The example 1 of a comparison] 

Except having removed the insulating layer 26 of 28-micrometer thickness, the thing of the same specification as an example 1 was 

manufactured, and it considered as the example 1 of a comparison. 

[0090] 

When the member 1 for a push button switch of the example 1 of a comparison was returned under the environment of ordinary 
temperature normal relative humidity after 500-hour preservation into the highly humid ambient atmosphere of 60 degrees C and 95% 
RH and the emitter 18 was made to turn on, the two keytop sections 3 did not light up among 12 pieces, but the brightness was low 
the about three keytop section far fi^om electrode terminals 27 and 28. 
[0091] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the important section sectional view having shown the member for a push button switch concerning the gestalt 1 of 
implementation of this invention. 

[Drawing 2] It is the important section expanded sectional view which expanded the top panel section of drawing 1 . 
[Drawing 3] It is the top view having shown an example of the layout of the conductor in the member for a push button switch 
concerning the gestalt 1 of this operation. 

[Drawing 4] It is a member for a push button switch concerning the gestalt 1 of this operation, and is the important section expanded 
sectional view having shown the intersection of the conductor which stands in a row in the transparent electrode at the time of 
adopting an insulating layer independently, and the conductor which stands in a row in a back plate with the transparence insulation 
film. 

[Drawing 5] It is a member for a push button switch concerning the gestalt 1 of this operation, and is the important section expanded 
sectional view having shown the intersection of the conductor which stands in a row in the transparent electrode at the time of making 
a transparence insulation film into an insulating layer, and the conductor which stands in a row in a back plate. 
[Drawing 6] It is the top view of the member for a push button switch concerning the gestalt 1 of implementation of this invention. 
[Drawing 7] It is the important section sectional view having shown the member for a push button switch concerning the gestalt 2 of 
implementation of this invention. 

[Drawing 8] It is the important section sectional view of the member for a push button switch which used the light emitting diode for 
the conventional light source. 

[Drawing 9] It is the important section sectional view of the member for a push button switch which used the electric bulb for the 
conventional light source. 

[Drawing 10] It is the important section sectional view of the member for a push button switch which adopted the conventional light 
guide section material. 

[Drawing 1 1] It is the important section sectional view of the member for a push button switch which used EL sheet for the 
conventional light source. 
[Description of Notations] 

1 Member for Push Button Switch 

2 Display 

3 Keytop Section 

4 Field Emitter 

5 Circuit Board 

6 Stationary Contact 

7 Traveling Contact 

8 Press Projected Part 

9 Transparence Insulation Film (Base Material Film) 

10 Transparent Electrode 

11 Opaque Coloring Layer (Insulating Layer) 

12 Cutting Die Section 

13 Emitter Layer 

14 Back Plate 

15 Core Material 

16 Transparence Coloring Layer (Insulating Layer) 

18 Emitter 

19 Dielectric Layer 

21 Notching (Stress CutofF Section) 

24 1st Resin Plastic Solid 

25 2nd Resin Plastic Solid (Core Material) 

26 Insulating Printing Layer (Insulating Layer) 
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[Drawing 1] 
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[Drawing 9] 
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